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Russian patent SU 1587000 .-- 

^"^The -invention concerns the technology of carbon 


G 


iim^^-^^'^^ of PO^hedra^hydrocarbons 
(PHH*ls) bf £ symmetric lebsahedr on type; ' and- may he: used 
Iri- organic chemistry. '- 

-uV-vThe ffoal Is to^Uncrease the ; yield r and selectivity 

of ' the PHH^'c lusters. ;; ' ; - e;: r:i v " : ' 

"The process is carried put in melts containing 
4,2* o/o carbon and 95,77 o/o iron (iron-carbon eutetic), 
with basic composition 5 o/o carbon and 95 o/o iron and 
7,5 o/o carbon and 92,5 o/o iron. To prepare the melts one 
uses carbonyl iron and graphite (chemically pure). The 
melting is carried out -in corundum crucibles with electro- 
magnetic -mixing - of the components of the melt in an atmos- 
^here^bf^ dir argon'; ' All the meltS are prepared in a furnace 
with induction heating. In all cases the mass of the melt 
is 100 g; The impregnation Is carried out with lanthanoids. 
Thrintrodu ct ion of the lanthanolds - into the melt is effected 
In the' form- of a' chip. ~ The cooling of the mel^is carried 
out-by decanting It into a cone- shaned steel mould with cone 
wle ; 5°; cooled from the outside by water. To prevent 
welding together of the mould and metal ingot, aluminum 
oxide is applied by plasma spravlrifir onto the inner surface . 
The^ cooled ingo t Is extracted from the mould, blown off with 
compressed* air and the nonmetal- phase Is separated by the 
method of anodic dissolution. The separated nonmetal phase 
-is f lushed with distilled water and dried at room temperature, 
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after which one ^carries out the extraction of the PHH 

t 

clusters ■bvcboilinsr; in 50 ml of : - toluol for 48 h.^The. 
toiuoil isrdrivehcoff . under vacuum; of > a- waters Jet-nimp . • 
Theory rresidue i is subjected to testing for elementary 
composition, mass- sDectral and IR- spectral ■ stud ies -and 
thiniiaver.: chromatoffranhy as per stand ard method s . The thin- 
lavercchromato^DhV is conducted on siluf ol nlatelets from 
the' toluol solution, with iodine vanors as developer. The 
IF-sDectra are made in KBr comDresses on the IKS- 29 suectro-_ 
meter; the mass snectra are made in a time- of- flight mass- 
spectrometer with laser excitation of the snecimen (EMA.L-2) . 
n :^- Example 2. PHH clusters with lanthanum. Into the melt 
of the 1 iron-carbon. eutetlc one introduces the calculated 
quantity :of carbon and holds it, af ter-which one introduces 
t he scalcu lated: amount rot : lanthanum C hip and '"holds -the melt . 
Nextrthe ;melt is decanted into the prepared steel mould. 
.; •sr)kc v,The. calculated amounts ; of ' c ar b on T and lanthanum intro- 
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ducedc into the melt are^eriven in Table 1;' :r: " 
,UTi":^v-:'^iffii^iTsHttws fthe curve^for the' yield of "the -total amount 
of rPHHoc lusters from the lanthanum calculation as a function 
of the • hold ihe : time wit h ^raDhite; Flsr; 2 is the same as 
a function of the holdiner time with lanthanum; 
r: ■ \ r . vcTaM'e 2; frives 'data- on the vie Id of PHH clusters with 
various lanthanoids (C^Ln) with concentration of carbon in 
the: : meltv:5,:00-o/o, lanthano id 0 , 0687 o/o and rat io C : Ln = 75. 


-Li*. * 


-Itrfollows from the data that for a carbon : lanthanum 


ralio below 1 50 <or. .'above 100 there is a diminution of the 
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yield of PHH clusters. 

The holding of the iron- carbon melt for more than 10 min 

after introduction of the eranhlte or for less than 5 min 
after introduction of the eranhlte leads to a reduction of 
the PHH cluster vield (Fie. 1). Similarly, upon reaching 
a holding time of 5 min after introduction of the lanthanoid 
into the melt, the vield of PHH clusters remains virtually 
unchanged and after 10 min begins to diminish (Fig. 2) . 

■From Table 2 we see that with a diminution of the radius 
of the lanthanoid there is a growth of the PHH cluster vield, 
and also a change of the ratio of PHH clusters with different 
number of carbon atoms (Table 3) . 

The determination of the content of each cluster is 
carried out as follows. The weighed amount of clusters is 
dissolved in 'toluol and chromatographed on silufol platelets; 
after separation, each cluster is washed out from the cut-out 
spot with toluol and its content is determined by the gravi- 
metric method. The composition of the clusters is then backed 
up by elementary analysis for carbon and lanthanoid by stan- 
dard methods. 

Table ? shows that as a result one obtains onlv four PHH 
clusters with number of carbon atoms in .the PHH 60, 64, 66 
and 70. At the same time, in the Drototype the number of 
clusters formed is substantial lv greater, from C 4Q to C ?2 La. 
Thus, the Droposed method is substantially more selective 
in comparison with the known metnod. 

The structure of the obtained PHH clusters (in mixtures) 
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U confirmed by the interpretation of their JR and. mass 
spectra. -The reference of the oscillations of the valence 
bonds CC of the five-member and six-member cycles of the 
carbon sKeleton Is given in Table 4 . 

Table 4 shows that in the carbon sKeleton of PHH' s 
there are both five-term and six-term cycles with a conju- 
gate (aromatic) system of bonds. 

The invention increases the vield of PHH clusters of 
composition C 6Q -C 70 by a factor of 20 to 28, as well as the_ 
selectivity: the product contains 4 PHH clusters, rather than 
-12 in the prototype. 


Formulation of the invention.— 

1 a- method for obtaining PHH clusters of the formula C n In, 
where C is carbon, Ln is lanthanoid, and n is 60-70, mainly 
of icosahedron ty pe, including the Interaction of -graphite 
and a lanthanoid-containlng reagent and the isolation of the 
thusly fomed clusters, characterized in that in order to 
increase the yield and selectivity of the clusters, the 
graphite is introduced beforehand into the melt of the iron- 
carbon eutetlc.and after holding until a homogeneous distri- 
bution of the graphite results one introduces the e^mentary 
lanthanoid; the interaction process is carried out with a 
ratio of eutetlc carbon and graphite to lanthanoid of 50-100; 
then, after this, the obtained reaction melt is rapidly cooled 
and all these operations are carried out in an atmosphere of 
inert gas. 

2. Method according to point 1, characterized in that the 


.J- 


o 


1 


■ V 


* v 


Mldtng of;:the .eutetlc; ; melt::after tntroductlorf of ;the graphite 


Is 5-10 in In'. 
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aH * c n Ten/MTO, c uenwo HOB 
khk swcona h ^cjicktmbhocth wtacTepoB, 
rpaUiKT npeaMPKTenbHo bbookt b pacn- 
jiab 3BT«iowkm meneao - yrnepoa k noc- 
jic Bi^gp^M no ouKoponHoro pacnpene- 
nemn/rptfa*** b paciuiaB bbookt 3Jie- 
MeirrkpwvA jiairraKOKn; nponccc asaHMo- 
fleftcrBKn ocymecTBiwKrr npM othobckhm 


HOHHY 50-100; ITpntCMMb^ pCaKUHOHIL 

pacanaB nocne 3Wro Owcrpo oxntt»» 
m see 3TH onepauKM- BenyT k aTMOC^ept 
MKepTHoro ra3a. 
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2. Cnoct)6 no n. 1 1 
m h h cA tcm, mto Buaepxxy paciuxaBa 
3BTeKTMKM nocne BBcncHMK rpatfeHTa npo- 

BOXWT B TCMCKMe 5" 1 0 MMM . 

XoUl . x T a fl.ii h ua 1 


Ontrr 


Coot ho- 


r.t 

1,2. 
1,3 

1.4 

US 

2J 
2,2 

2,3 
2,4 

2,5 

3,1 
3,2 

3,3 

3,4 
3,5 


JlaHTBHOHH 


Lx JlaKTaH 
Cc UepHfl 
p/t npascooMM 

HCOAMM 

Sw\ CanapHft 
EaportHft 
raaonwimft 
Tb TcpOMft 
2>w. JlHcnpoanA 

£r 3pOHA 

Tm TyjTMfl 

YbHTTep6Mft 
La JIwtcuhA 

Y HttpmA* 
£c CxaKflMft* 


ConepxaHHe 


b pacnJiase, 


C*La 

Yrnepoa 

1 10 

4,23 

100 

4,23 

75 

4,23 

50 

4,23 

40 

4,23 

110 

5,00 

100 

5,00 

75 

5,00 

50 

5,00 

40 

S.00 

110 

7,50 

100 

7,50 

75 

7,50 

50 

7,50 

40 

7,50 


JlaKTaH 

0,0384 

0,0423 
0,0564 

0, 0846 
0, 1058 
0,0454 
0,0500 
0,0667 
0, 1000 
0, 1250 
0,0682 
0,0750 
0, 1000 
0, 1364 
0,1875 


13,7 
18,9 
20,2 
19,8 
18,0 
13,4 
19,6 
20,3 
20,0 
17,5 
13,0 
19,8 
20, 5 
2Q, 1 
17,2 

0 n m u a 2 


U, Z 


3jieMeHTHbrfr cocTaa, 


I Ln 


n 


20,5 

84,22 

19,8 

84, 15 

20,3 

84, 10 

21,9 

83,76 

25,6 

83,38 

26,8 

83,33. 

26,1 

83,01 

27,1 

82,90 

28,5 

82,67 

28,5 

82,72 

28,0 

82,61 

24,9 

82,53 

25,1 

82,06 

23,8 

81,06 

25,0 

81,64 

16,5 

89,98 


15,78 

15,85 

1 5, 90 

16,24 

16,62 

16,67 

16,99 

17,10 

17,23 

17,28 

17739 

17,47 

17,94 

18,94 

18,36 

10,02 


61,8 

62,0 

62, 1 

62,0 

62,9 

63,3 

64,0 

64,20 

65,0 

65,8 

66,2 

66,5 

66,0 

62,4 

65.9 

67,3 


*~KpMOCKonKMecicoe onpeneJieHHe MoneicynupMbK nacc 
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JlaiTT«HC3HH 

OTHocHTenbKcre coaepmaHHfe wiacTepoa py, 
Hac .aonx, b sbbkchmocth of v t n ' 


60 

64 

66 

70, 


1^ cv XL* rah 
pr npastaaKM 

£ u.E»poaxft 

£c( TaAQIDCmfl 

TbTep6irt 
0^ AKcnponcft 

Tiv\ Tyjmft 

HTTCpfiMft 

7 HttpkA 
S r - CkakohA* 


0,51/ 

0,31 

n nn 
U,uu 

0,18 \ 

0,51 

0,3G 

n nn 

0 19 

0 f 5/ 

OA 

0 f 2<» 

U, UZ 

0 17 

0,53 

0,24 

n ha 

0 17 

0,48 

0, 23 


0 27 

0,50 

0, ZD 

n nA 

0 26 

0,48 

0,21 

0,07 

0,28 

o,43 

0,19 

0,07 

0,31 

0,43 

0, 17 

0,07 

nil 

0,45 

0,13 

0, 10 

0,32 

■ irk ? * 

0*42 

... 0,1 2.v 

, .,0,12 

0,48 

0,08 - ; 

0, 10 

- 0,34 : 

0,41 

0,10 

; 0,15 

0,34 

0,37 

0,10 

0,19 

0,34 

0,31 

0,03 

0,19 

0,47 

0,21 

0,00 

0,27 

0,42 




Tab n h u a 


JIakth hohjx 


-* 0 ClUIKaHft 

7 HttpkAL 
JlatrraH 

C& UepMft r 
pr npaseoflMH, 

i^Jc( HeooHM 
£va CaMapKfl 

Ti> TepOMA V 
0> AhcjiposmA 

Ho rOJIMMA .^, 

3pflKA 

"7m TyjmA 
Yi> HrrepOHA 
LsiJlnretofA 


-I 


i7 - tr^J^J.rtJ^ 

iMTmuieHHoro Konbua 


necTHtneHHoro xonbua 


1415, 

1410, 

1405, 

1405, 

1402, 

1405, 

1400, 

1403, 

1405, 

1405, 

1408, 

1408, 

1408, 

1410, 

1410, 

1410, 


1105, 

1105, 

1118, 

1120, 

1120, 

1120, 

1115, 

1115, 

1120, 

1115, 

1115, 

1M0, 

1105, 

1105, 

1103, 

1095, 


1008 
1000 
1023 
1025 
1025 
1025, 
1025 
1025 
1025 
1020 
1020 
-1015 
1010 

1005 
995 
995 


rv-<v 


1620, 
1620, 
1615, 
1615, 
1615, 
1615, 
1615, 
1615, 
1620, 
1620, 
1620, 
1620, 
1620, 
1620, 
1620, 
1620, 


1550; 

1550> 
1 550; 
1550, 
1550, 
1555; 
1558, 
1 560, 
1 560; 
1 560; 
1565, 
1 


»4 r * ^ 

1560, 
1550, 
1540, 
1 540, 


1450 
1455 
1458 
1458 
1458 
1458 
1458 
1459 
1460 
1458 
1458 
458 
1458 
1458 
1458 
1458 


-♦ 'it.' 
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CoCT^VKTenb JUPoMaxueBa 
PeaaxTop H.TyHbxo Tex pen ji.OmifluuK 


oppeKTop O.lbtnne 
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rOC/flAPCTBEHHbtf HOMMTET 
HO H306PETENHRM M OTMPbfTMflM 

npM rxHT cccp 


OnMCAHME M305PETEHMFI 

K ABTOPCKOMY CBHflETEJlbCTBy 



1 ">M 


(21) 4428255/23-26 

(22) 23.05.88 

(46) 23.08.90. Bwn. * 31 

(72) B.B.JleBMUKMA h C .B.JIo3mopob 

(53) 661.66' 7 (088.8) 

(56) 3e$»fpoB H.C. h up. KapxacKhie 

h nOTMiXMioiKMecicMe coenMMCKMH . MoAeicy- 
akphuA ah 3a Ah na ocHOBe npHHUHna mso- 
Mop4>Horo npeBpameKMH. - M.: Mry, 
1979, c. 120-137. 

Health I.R., O'Brien S.C. # 
Zhang Q. a.o. Lanthanum complexes of 
spheroidal carbon shells. - I.Aroer. 
Chero. Soc. 1985., v. 107, N 25, . 
p. 7779-7780. 

(54) cnocoE nanyMEHVw kjiactepob noiiH- 

3JIPWHECKHX .YrJlEBCVlOPOHOB 

(57) H3O0peTetme othochtc* k tcxhwio- 
rHM yrnepanMhoc coeiiMHeKMft, a mmchho 
KJiACTepoB noJiM3npMMecKMX yrAeBonopo- 
noB (n3Y) TMna CMMMeTpMMHoro Hxoca- 
onpAHa, h Moxer Obrrb HcnoAb30BaMo 

b opraKHvecKoft xmmmm. ileAbio HsoOpeTe- 


km* HBiweTca noBwineKMe buxoab h ce- 
jiexTMBHOCTH KAacTepoB 3to o6ec- 

neMHBaeTcn cnocofton nonyueKHH KJiacTe- 
Pob my AopMyjiw i: n l*n f rue C - yr/ie-- 
POA, Ln-naHTaMOKZt. n-60-70 t npewMyao- 

CTBeHHO mna HKOC*3HpaHa, BKATOaBBIMM- 

BBeneHMe b paconae sbtocthkh xwicio- 
yrncpon rpa<J>MTa m nocne BwaepxxM 
pacunaBa ao oflnoponHorb pacnpeaeAe- 
kmh rpa(t»MTa b TeweKHe 5-10 mmm BBeae- 
Hne b pacanaB 3AeMetrrapHoro abhtbhom— 
na m BsaMMOjxeftcTBMe ero c rpa<bMTOM 
npn oTKooeHHM yrAepoaa 3BrexTKXH m 
rpafcMre k /laHTaMonay 50-100, noAyMCH- 
Hbo) npH 3TOM peaKUMOHHtJA pacnnaB 
nocjie 3Toro Owctpo oxAaxaawr m ace 
3tm onepauHM BenyT b aTMOC^epe HHepT- 
Horo ra3a. H3o6peTeKHe noBboaeT Bbocoa 
KJiacTepoB FI3Y cocTBBa C^^Ln a 20- 
28 pas m ceneKTMBMOCTb, t.k. b npo- 
AyKTe npMcyrcTByeT A, a He 12 KJiacre- 
poB I13y t kbk no nporoTMny. 1 s.n, 
(t>-nw, 2 ma., 4 tbOji. 


Jf-UJOnCTCHHe OTHOCKTCW K T«UCHOAOrKH 

vrAeponnwx <cc*Mtitomn f a hhcbmo *A a cr 
Septra nojiHJAPHweCKHx yrJieB(Hiop4Uo* 
(I13y) THna CMMMeTnuuMoro HicocMApaHa, 
m MoxeT fibrrb HcnonbaoBaHo b opraKM- 

MeCKOA X^tMHM . ■ 

Ihsnb w noBbBD*HHe b hoc on a h ceneK- 
tmbhocth KJTacrepdB nonM3APMMecKMX yr- 
neBonuPOno^. 

Ilpouecc ftp opooat * oacanaBax, co- 
Aepxamnx 4 f 23Z yrnepofl* m 95,77Z we- 
Aesa (sBTeKTKxa xeAeso - yrAepoA) - 
OasoBOM cocrane, 57, yrAepoaa h 95Z 
xcAesa h 7,5Z yrAepoaa w 92, 5Z 
xencaa. /Inn npHroTOBneHun pacnJuinoB- 


McnoAbsywr xapOoMHAbHoe mcAeso h 
rpArtMT Map km x.u. PacnnaBAeMMe npoBo- 

AHT B KOpyiUtOBMX TMTAHX npM 3A€KTpO- 

narHMTHOM nepeMemMBBHMH KOMnoHetrr 
pacnAasa b aTMoccbepe cyxoro aprona. 
Bee pacnABBU totobut b neMM c mkayk— 
tHOHHbM HarpeaoM. Bo bccx CAyvawx 
Macca pacnABBa 100 r. HMnperKHpoBBKMe 

npODOAHT Aa HTA HOKfla MH Map KM O.C.H. 

Bbqa AatrraHOKAOB n pacnABB ocyoecTB- 
ahiot b bhac CTpy^KM • OxAa*AeKMe pacn- 
abbb npoBOAHT BbinMBaMMCM cro B xoiiy 
coBKAHyio cTaAbMyw 4>opMy c yrAOM ko- 
nyca 5*\ oxAawiaeMyw CKapyxM boaoA, 
Ann hpeAOTBpaaeHMn npn BapM bb hmh $op*w 



* cjimtk3 MeraJina «a BMyrpeHHWK, no- 
aepxHOCTb 4.0PMU nnasneHHHH HanuneHHen 

£m BOsnyxoM h B«ae^»T -MeTa^ec- 
4, a3 y neTonoM bhoahoi-o pacTBopeHMH . 
BwieJieHHyio He HeTajirofw ec xyo +a»y npo- 

MHBaKTT flHCTMiUIHpOBaHHOfl BOflOft. BblCy , Q 

BMBawT npM KOHMaTHOfl TeMnepaType, 
nocne «ero nposo/WT 3XCTpaKUH» *nac- 

«PKH u.A.a. b reseHHe 48 u. Tonyon 
orroHam nofl BaxyynoM BOAOCTpy*Horo 15 
Hacoca. Cyxofl ocraroK nonseprarr hc- 
nwraKMUM Ha sneMeHTHb* cocraB, Mace 
cneirrpajibHony h HK-cnexTpaJibHOMy hc- 
cjienoBaiooo h xpoMaTon>a4>MpoBaKK» b 
tohkom cjioe no craKnapTHMM MeTOAHxaM. w 
ToHKOcnoflHy» xponaTorpafrHio npoBOflHT 
„a nnacTMHKax cnnyOon H3 TonyonbHoro 
pacTBOpa, npo-BMreiib - nap* 
HK-cneKTpu CHMMacr a npeccosicax KBr 
„a cneKXponerpe HKC-29, Hacc-cnexTpb, a 
CHMMaioT Ha BpeMHnponeTHOH Kacc-cneKT- 
poMerpe c naaepHUM B o3°yxAeKHeM npoou 

3MA n"p'H m e p. Knacrepu T13Y c nairra- 
hom. B pacnnaB sbtckthkm meneso-yrne- M 
pon bhoc«t pacueTHoe KonHMccTBO yrne- 
pona, Bbnep«MBa«rr, node Mere bhocht 
pacMexHoe xonxMecTBO cT P y»cH nanraHa 
m BbmepK«BaK»t pacnnaB. 3areM pacimaa 
BbinMBa»T b noflroroBJieHHyio craJibKyK) ^ 

• (popMy . ., 

PacieTHwe xonH«.ecTBa yrnepona h 

naHrana, biiocmmmc b paciuias, npHBeae- 

hu b raOn. 1 . _ _ 

Ha *Hr.1 npHBeneHa kphbbh BbixoAa 40 
cyMMapHoro kojihi ecTBa wiacrepoB nay 
H3 pncttera Ha ji«bt8h b 3 a8HCHMOCTH 
or opeMeHM BWiepmKH c rpa4>HTOxj Ha 
*Hr.2 - to me, b sbbhchmocth or B P e- 
MeHH BbnepxKH c nawraHoM. 45 

R Tafln.2 npHBeaeHbi naHHwe.no bmxo- 
,xy KJiacrepoB FW c pasJiKMHUMH naHrn- 
HO»uiaMM (C„Ln) npw KOHuenrpauHH yrne- 
p'oAa b pacwiaBe 5.00Z, naHTaHOKAa 
0,06871 h coot Home hhh C:Ln-75. jQ 

H 3 nony^eHiibix naHinec cjienyeT, mto 
npH cooTHone hhh yrneponsfla MTaM 
50 mjim suae 100 HaOnMaaeTCH yMeHbme- 
Mwe BbixoAA KnncTepoB II3y. 

BbsxepxKa pacnnasa mene30-yrnepoA 
Ponee 10 hhh nocne BHecenM* rp h<pht a 
win MCHee 5 mmii nocne BHeceHHH rpn4>w- 
Ta (*Hr.1) npiiBOOHT k CHHrnewiio auxona 
KnacTepoB I13y. AiianorHMHO no niTTH*e- 


hmm 5 mmh BMnepnc:^ nocne BHeceHMn 
b paciuiaB jiaHTaHOKna Bbixon lcnacTepoB 
U3y npaKTH»iecKH oCTaeTCH HeHSMemiwH, 
a nocne 10 mhh BbinepxKH HaiHHaeT 
yMeKbinaTbCH (<pw.2) . 

Hs pe3ynbTaTOB, npHBeneHHhix b 
T a6n.2, bhaho, uto c yneHbineHHeM pa- 
AMyca naHTaHowta Ka6jiwnaeTCn poct bw- 
xona xnacTepoB a Ta»c« HaneHeKHe 

COOTHOmeHHH KJiacTepoB IW C pa3nHMHMH 

mhcjiom aTOMOB ymepona (Ta6^i.3). 

OnpeneneKHe conepKaHMH xaxnoro 
KJiaCTepa npoBOART no CJi&nywoeft Mero- 
nMKe. HaBecxy xnacTepoB pacTBOpHKrr 
b t anyone, xpoMaTorpa^wpyxn- ita miac- 
TMHxax cHJty*on, nocne pasaeJieKMH K a«- 
nwft xnacTep BMMbJBawr hs supeaaHHoro 
nRTKa TOJiyonoM H ero coAepKaKHe onpe- 
neJiHKrr BecoBMM MeTOAOM. CocTas KJiac- 
TepoB saTeM noanepxMBaioT sjreMeirrHkiM 
aHaJWsoM na yrnepoA h naHraHOKA no 

CTaKAapTHWM MeTOAHKaM. 

H 3 Ta6n.3 bhaho, vro b pesynbrare 
nonyvaioT Tonbxo MeTbpe miacxepa n3Y 
c x onHM ecT bom btomob yrnepoAa b nonH- 
3n pKMecxoM yrJieBOAopoAe 60,6A,6b h 

B TO BpeMH KBK B npOTOTMne XOJIMMeCTBO 

oOpasywwxcH xnacTepoB cynecTBeHHo 
Conboe: ot C w ao C,^. TaxMM oOpason 
npeAJiaraeMuft mctoa hbjwctch cymecr- 
seHHO Conee ceJiexTH bhmm no cpaBHetrnw 

C MSBeCTHbJM. 

CTpoeime BbneneHHbK xJiacTepos n3X 
(s BHAe hx CMecefl) noATBep»naeTCfi hh- 
repnpeTauHeA hx HK— cnexTpoB h Macc- 
cnexTpoB. OTHeceime Kone6aHMR BaneHT- 
Hboc CBHsefl CC nxTWOieHHbix h mecTM- 
M/ieHHbK UMK/10B yrAepoAHorc xapxaca 
nsy npHBeAeHO b TaOn.A. 

Ha Taon.4 cnenyeT, mto b yrnepoA- 
hom xapxace II3Y coAep«aTCH xax niiTH- 
MneHHbie, Tax m mecTiNJieHHbie umicjiw 
c conpweHHoA (apoMaTHMecxoft) CHCxe- 

MOft CBXSeA. 

- HsoBpeTetoie noBbimaeT Bb«oA icnacTe- 
poB n3Y cocTaaa C^-C To b 20-28 pa 3 , 
m ceflexTHBHOCTb; b npoAyKTe npucyrcT 
ByeT 4, a He 12 xnacTepoB n3y, kb* 
b npoTOTHne . 


OopMyna HsoO.peTeHHR 

1. CnocoO nonyMeHMH xnacTepoB no- 
/iH^APHMecxMX yrAeBOAopoAOB (J>opMynbi 
Col.n. r 0 e C - yrnepoA. Ln - naHrano 
w n - 60-70, npeMMymecTBeHHo T>ina 
MKorasAPana, BxnKNawOHft BsaMMOAeHCT- 
pmp rond>MTa H jiaHTaHOHACOAep*auiero 


g( H ft C H T6M, MTO, C U^'-" »"«»' 

khm Buxena H CeneKTMBHOCTH miacTepoB, 
rpiujnrr npcnBapirrenbHO bbqoht b pacn- 
jiaa 9 btskthkm Keneso - yrnepoa m noc- 
ne BwepxKH no oflHoponHoro pacnpejie- 
jieroiH rpa4«Ta b pacruiaB bboaht 3Jie- 
HeHTapHbA JianraHoiw, npouecc BsaHxo- 
aeftCTBiM ocywecTBiumrr itpm omooe hhm 
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h Bee 3th oncpaiiKH aenyT K STMOC4 

MHepTHoro raaa. 

2. Cnoco6 non.1 f oTJiMia» 
m h A c n Ten, mo Bbtaepjcxy pacroia. 
3 BTeKTMKH nocne BBeneKHH rpao>MTa npo 

BCOXHT B T6M6KHC 5" 1 0 MHM . 

T a 6 ji h u a 1 


Onur 


Cootho- 

meHHe 

C:U 


CoaepacaHMe b pacwiaBe, 1 


1,1 

1,2. 

1,3 

1.4 

1,5 

2,1 
2,2 
2,3 
2,4 
2,5 

3,1 
3,2 

3,3 
3,4 
3,5 


110 
100 
75 
50 
40 
110 
100 
75 
50 
40 
110 
100 
75 
50 
40 


yrnepoA 

4,23 

4,23 

4,23 

4,23 

4,23 

5,00 

5,00 

5,00 

5,00 

5,00 

7,50 

7,50 

7,50 

7,50 

7,50 


JlaHTaH 


RblXOA w » 


0,0384 
0,04 23 
0,0564 
0,0846 

0, 1058 
0,0454 
0, 0500 
0,0667 
0, 1000 
0, 1250 
0,0682 
0,0750 
0, 1000 
0, 1364 
0, 1875 


13,7 

18,9 

20,2 

19,8 

18,0 

13.4 

19,6 

20,3 

20,0 

17,5 

13,0 

19,8 

20,5 

2Q.1 

17,2 


Ta6nHUa2 


JlaHTBHOHA 


JlaHTaH 

Uepuft 

npaseoQHH 

HeOAHM 

CaMapHft 

EsponHA 
TaAonHHHft 

TepOHft 
JlHcnpoaHft 

roilbMHft . 

3p0tfft 
Tynwft 
HrrepOHA 
JltorreuMft 

HTTPHH* 

CxaHflMft* 


W, X 

3jieneHTHbifl 

COCTaB, 





zo 

Ln 




20,5 

84,22 

15,78 

19,8 

84,15 

15,85 

20,3 

84, 10 

15,90 

21,9 

83,76 

16,24 

25,6 

83,38 

16,62 

26,8 

83,33. 

16,67 

26,1 

83,01 

16,99 

27,1 

82,90 

17,10 

28,5 

82,67 

17,23 

28,5 

82,72 

17,28 

28,0 

82,61 

17,39 

24,9 

82,53 

17,47 

25,1 

• 82,06 

17,94 

23,8 

81,06 

18,94 

25,0 

81,64 

18,36 

16,5 

89,98 

10,02 


n 


61,8 
62,0 

62, 1 
62,0 
62,9 

63,3 

64,0 

64,20 

65,0 

65,8 

66,2 

66,5 

66,0 

62,4 

65,9 

67,3 


KpHOCKOiWMeCKoe onpeaejieuHe MoneKy/wpHWC mbcc 
no.ca3K.aeT, mto jui* htt P h„ h ckbhahb 
conep«aT ynaoeHHoe mmcjio *tomob sthx 3/ieMeHro 


TaCjiHi;a3 


Jl&HTaHOHH 


OTHocHTenbHoe ccnepmaKMe miaCTep on 113 Y, 

Mac .AQJIH, B SaBMCMMOCTM or n 


60 


64 


66 


70 


JlaRraR 
DpaseooHM 

B»OQMM 

CaMtpKft 

Bap craft 

raaanxmfl 

TepOHfl 

TlHcnposifA 

PonkMCft 

3p6idt 

Tymtft 
HrrepOMfl 

JlHTCQfft 

HttpkA 
CkahbhA* 


0,51 

0,51 

0,57 

0,53 

0,48 

0,50 

0,48 

0,43 

0,43 

0,45 

0,42 

0,48 

0,41 

0,37 

0,31 

0,21 


0,31 

0,30 

0,24 

0,24 

0,23 

0,20 

0,21 

0,19 

0,17 

0,13 

0,12 

0,08 

0, 10 

0, 10 

0,03 

0,00 


0,00 

0,00 

0,02 

0,06 

0,02 

0,04 

0,07 

-0,07 

0,07 

0, 10 

0,12 

0,10 

0,15 

0,19 

0,19 

0,27 


0,18 
0,19 
0, 17 
0, 17 
0,27 
0,26 
0,28 
0,31 
0,31 
0,32 
0,34 
0,34 
0,34 
0,34 
0,47 
0,42 


T a 6 


ji h u a 4 


JlaHTaHOHA 


CKAHOHft 

HrrpKft 

JlaHraH 

UepMft 

IIpasecoKH 

HeonHM 

CaMapKfl 

EbpoimA 

TepOHft 
AKCttpoaHft 

3p0Mft 
TyjiHA 
HTTepOKfl 
JlwreuHfl 





, CM 


• 

miT>ruieHHoro 

KOJIMia 

necTHuneHHoro 

Konbiia 

1415, 

1105, 

1008 

1620, 

'1550, 

1450 

1410, 

1105, 

1000 

1620, 

1550, 

1455 

1405, 

1118, 

1023 

1615, 

1550, 

1458 

1405, 

1120, 

1025 

1615, 

1550, 

1458 

1402, 

1120, 

1025 

1615, 

1550, 

1458 

1405, 

1120, 

1025, 

1615, 

1555, 

1458 

1400, 

1115, 

1025 

1615, 

1558, 

1458 

1403, 

1115, 

1025 

1615, 

1560, 

1459 

1405, 

1120, 

1025 

1620, 

1560, 

1460 

1405, 

1115, 

1020 

1620, 

1560, 

1458 

1408, 

1115, 

1020 

1620, 

1565, 

1458 

1408, 

1110, 

1015 

1620, 

1562, 

1458 

1408, 

1105, 

1010 

1620, 

1560, 

1458 

1410, 

1105, 

1005 

1620, 

1550, 

1458 

1410, 

1103, 

995 

1620, 

1540, 

1458 

1410, 

1095, 

995 

1620, 

1540, 

1458 
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